The clinical usefulness of laboratory tests was examined in 258 patients admitted to the emergency room with the general practitioner's tentative diagnosis, acute appendicitis. Acute appendectomy was perfonned on 91 patients. Histological examination of the appendix confirmed the diagnosis in 69 cases (acute appendicitis 20, phlegmonous appendicitis 36, Perforation 13). Seven patients with appendicular infiltrate were not subjected to Operation but the diagnosis was clear from clinical examination. On close examination/ Operation by the surgical team, 96 admitted patients were excluded from the primary diagnosis, acute appendicitis, and served äs a cpntrol group.
Introduction tor y tests ^a ve ^e en P r°P°se d to overcome this problem, their value is uncertain and for the moment no Suspicion of appendicitis is the most common reason laboratory investigation is of definite value in confor an emergency surgical admission in the western firming the diagnosis, appendicitis. The number of world. Soinetimes, it can be very difficult to obtain a abnormal test results increases with an advancing correct diagnosis (l, 2). The inflammation can either stage of the appendiceal inflammation found at opbe wröngly diagttosed or remain unrecognized. The eration (5) . In patients with Perforation or appendidiagnosis is based on the patient's history, physieal cular infiltrate the diagnosis is generally clear from examination and laboratory tests, and recently ultra-clinical data and observation, making laboratory insoünd has been recognized äs a eontributing technique vestigations superfluous. Laboratory values are, how-(3). In order to avoid Perforation a relatively high ever, indispensable in the majority of patients where percentage of false-positive diagnoses is accepted, re-the clinical picture is not that clear. We therefore sulting in unnecessary surgery. Laboratory values examined the diagnostic efficiency of the different contribute to the diagnostic process, but dö not give laboratory parameters not only for the overall group, absolute certainty (2-10). Although various labora-but also related to stages of the disease.
Patients
Two hundred and fifty eight patienls admitted to the emergency room with the general practitioner's presumptive diagnosis, acute appendicitis, were included in this study. Acute appendectomy was performed on 91 patients. Histological examination confirmed the diagnosis in 69 cases (Department of Pathology, Head Dr. Joh. Koudstaal). Seven patients with appendicular infiltrate were not operated on; the diagnosis was clear from clinical examination and observation. Patients with apparent different diagnoses (by the hospital surgical team), i. e. adnexitis, gastritis, cystitis etc. were eliminated from the study. Patients were classified äs follows: Group l (total n = 96) consisting of submitted patients where the diagnosis, acute appendicitis was rejected and who were not operated (n = 74), and patients with appendix sana (n = 22); Group 2 (total n = 56) appendiceal inflammation (n = 20) or phlegmonous appendix (n = 36); Group 3 Perforation (n = 13); Group 4 appendicular infiltrate, (n = 7). 
Methods
Laboratory tests were performed on blood samples obtained on admission to the emergency room. Body temperature was also recorded on admission. White blood cell count and segmented leukocytes were determined on the Technicon H-6000 using venous blood collected in EDTA. Erythrocyte Sedimentation rate was performed according to Westergren (Haematological Department, Head Dr. /. W. J. van Wersch). Blood samples for measurement of acute phase proteins were centrifuged immediately after collection and clotting. The sera were stored at -20 °C until examination. C-reactive protein and ocr antiproteinase were measured immunochemically by turbidimetry on a Cobas Fara analyser (Röche), using antibodies from ATAB (Atlantic Antibodies Inc.) and Standards from Behring (ORCE02) for the ,-antiproteinase determination.
Statistics
Receiver operating characteristic (ROC) curves are graphical presentations of pairs of sensitivity and specificity, when taking different cut-off values to determine positivity of the test. The ROC-curve farthest to the upper left corner belongs to the best discriminating test (see figures).
Results
ROC-curves were constructed to evaluate and compare the usefulness of the different parameters äs a predictive test for the different stages of appendicitis. Figure l a presents sensitivity-specificity diagrams for the detection of acute appendicitis for white blood cell count, segmented leukocytes, C-reactive protein, a r antiproteinase and body temperature (disease groups 2-4, taking group l äs the reference population). Figure Ib presents sensivitity-specificity diagrams for the detection of acute appendicitis and phlegmonous appendicitis, i. e. those forms that are most difficult to diagnose from clinical signs (disease group 2 vs. reference group 1). Figure Ic Table  l presents sensitivity, specificity and predictive values for combinatioüs of tests. The combinations are based either on an "and rule", i. e. all tests exceed the upper reference value, or on an "or rule" i. e. any one of the individually linked tests is higher than the upper limit of the reference interval.
Discussion
Acute appendicitis continues to present diagnostic Problems. Marchand et al. (2) compared the diagnostic efficiency of white blood cell count, C-reactive protein and fever in patients suspected öf acute appendicitis, where the final diagnosis was obtained on a histological basis. The diagnostic efficiency of the cytochemically determined neutrophil count and white blood cell count appeared to be better than that of mariually counted neutrophils and C-reactive protein. Erythrocyte Sedimentation rate and a r antiproteinase were not included in their study. Van Lente (4) compared the diagnostic sensitivity of different acute phase proteins for acute appendicitis. Higher sensitivities were observed for C-reactive protein and o^-antiproteinase than for acidic qtrglycoprotein, haptoglobin and ceruloplasmin. Antonsen (10) observed a better diagnostic efficiency for blood leukocytes and neutrophils than for elastase and C3d. From ötir study the best diagnostic efficiency wa$ also obtained for blood leukocytes and neutrophils. Elastase was not measured, but its contribution is far less than that of blood leukocytes, äs can be cöncluded from the results of Antonsen (10) . From our study it can be cöncluded that the diagnostic sensitivity of the different laboratory parameters depends very much on the stage of appendicitis, i. e. composition of the examined population. This makes comparison with other studies, is made, very difficult. Laboratory data are most important and they make a significant diagnostic contribution when the history of disease and clinical signs are confusing, which is especially so in acute and phlegmonous appendicitis (group 2). Singh et al. (6) recently advocated determinations of plasma serotonin levels in confirming or excluding early acute appendicitis, where physical signs are equivocal. This however, meets practical problems in an emergency case. In patients with Perforation or appendicular infiltrate (groups 3, 4) the clinical picture is clear and consequently laboratory parameters are less indispensable. From the present study it can be concluded that diagnostic efficiency of laboratory parameters greatly depends on the stage of disease. As far äs the determination of acute phase proteins is concerned, it can be concluded that C-reactive protein concentration in serum is the laboratory parameter of choice, giving bettet results compared with erythrocyte Sedimentation rate and oti-antiproteinase. Segmented leukocyte counts e. g. have low diagnostic value in the group with Perforation or appendicular infiltrate, but should be performed in the milder and more difficult to diagnose forms. It is true that the morbidity and mortality of missing a case of acute appendicitis with subsequent abscess formation and rupture far outweigh the morbidity and mortality associated with removal of a normal healthy appendix, due to misdiagnosis (2, 10) . Nevertheless the diagnostic procedure should be äs reliable äs possible to avoid unnecessary surgery. The test combination of white blood cell count, C-reactive protein and segmented leukocytes gives positive results with 99% sensitivity. This means that when all three tests are within the reference interval the diagnosis acute appendicitis is very unlikely, äs is also illustrated by the PV-value of 98%. The patient should therefore not be operated upon. From our group with diagnosed appeiidix sana on histological examination, nine patients could have been put under clinical observation, instead of being operated, because C-reactive protein, white blood cell count and segmented leukocytes were all within the reference interval. Although the mentioned parameters can be elevated in many inflammatory processes, the reported high sensitivity is found in a population that has been selected for suspected acute appendicitis on the basis of disease history and clinical Symptoms. This should of course be kept in mind when discussing the value of these laboratory tests in diagnosing this special disease. The corisequent application of pur results is that in any case of acute appendicitis, where diagnosis is not absölutely clear by clinical observation, the cpunting of total white blood cells, segmented leukocytes and the determination of serum O reactive protein concentration must be performed. This will lead to better diagnosis and will contribüte to the prevention of unnecessary surgery in a number of cases, which has been the aim of our study.
